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SOIL FEATURES
Tri-County Area, North Dakota

The following table gives estimates of various soil features. The estimates are used in land use
planning that involves engineering considerations.

A restrictive layer is a nearly continuous layer that has one or more physical, chemical, or thermal
properties that significantly impede the movement of water and air through the soil or that restrict
roots or otherwise provide an unfavorable root environment. Examples are bedrock, cemented layers,
dense layers, and frozen layers. The table indicates the hardness and thickness of the restrictive
layer, both of which significantly affect the ease of excavation. Depth to top is the vertical

distance from the soil surface to the upper boundary of the restrictive layer.

Potential for frost action is the likelihood of upward or lateral exBansion of the soil caused b?/

the formation of segregated ice lenses (frost heave) and the subsequent collapse of the soil and
loss of strength on thawing. Frost action occurs when moisture moves into the freezing zone of the
soil. Temperature, texture, density, permeability, content of organic matter, and depth to the water
table are the most important factors considered in evaluating the potential for frost action. It is
assumed that the soil is not insulated by vegetation or snow and is not artificially drained. Silty

and highly structured, clayey soils that have a high water table in winter are the most susceptible
to frost action. Well drained, very gravelly, or very sandy soils are the least susceptible. Frost
heave and low soil strength during thawing cause damage to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced electrochemical or chemical action that
corrodes or weakens uncoated steel or concrete. The rate of corrosion of uncoated steel is related
to such factors as soil moisture, particle—size distribution, acidity, and electrical conductivity

of the soil. The rate of corrosion of concrete is based mainly on the sulfate and sodium content,
texture, moisture content, and acidity of the soil. Special site examination and design may be
needed if the combination of factors results in a severe hazard of corrosion. The steel or concrete
in installations that intersect soil boundaries or soil layers is more susceptible to corrosion than
Ithe steel or concrete in installations that are entirely within one kind of soil or within one soil

ayer.

For uncoated steel, the risk of corrosion, expressed as low, moderate, or high, is based on soil
drainage class, total acidity, electrical resistivity near field capacity, and electrical
conductivity of the saturation extract.

For concrete, the risk of corrosion also is expressed as low, moderate, or high. It is based on soil
texture, acidity, and amount of sulfates in the saturation extract.
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SO L FEATURES--Cont i nued
Tri —County Area, North Dakota
Restrictive |ayer R sk of corrosion
Map synbol Pot enti al
and soll nane Dept h for Uncoat ed
Ki nd to top Thi ckness Har dness Frost action St eel Concrete
I'n I'n
Ad:
Aber deen———————- -—= - - - Moder at e Hi gh Moder at e
Al luvial Land-—- - - - -—= Hi gh Hi gh Moder at e
Ar veson-———————- -—= - - - Hi gh Hi gh Low
Ai'veson, -—= - - - Hi gh Hi gh Low
MODERATELY
SHALLOW-———————
Aw
Arveson————————— - -—= - -—= Hi gh Hi gh Low
BaB:
Bar nes—————————- -—= -—= -—= -—= Moder at e Moder at e Low
BbC:
Bar nes—————————- -—= -—= -—= -—= Mbder at e Mbder at e Low
Buse———————————- -—= -—= -—= -—= Moder at e Moder at e Low
BbD:
Bar nes————————- -—= -—= -—= -—= Mbder at e Mbder at e Low
Buse———————————- -—= -—= -—= -—= Mbder at e Moder at e Low
BdB:
Bar nes————————- -—= -—= -—= -—= Mbder at e Mbder at e Low
Svea——————————- - - - -—= Moder at e Hi gh Low
Be:
Bear den———————- - - - - Hi gh Hi gh Low
Bf :
Bear den———————- - - -—= - Hi gh Hi gh Low
Bg:
Bear den, SALI NE- -—= - - - Hi gh Hi gh Moder at e
Bh:
Bear den———————- - - -—= -—= Hi gh Hi gh Low
Overl y—————————- - - -—= -—= Hi gh Hi gh Low
Bor up—————————-—- -—= - -—= - Hi gh Hi gh Low
Bor up, VERY WET- -—= - -—= - Hi gh Hi gh Low
BuD:
Buse———————————- -—= -—= -—= -—= Moder at e Moder at e Low
Dc:
Di mm ck————————- -—= -—= -—= -—= Hi gh Hi gh Low
Dv:
D vi de—————————- -—= -—= - - Moder at e Hi gh Low
EcA:
Eckman—————————- -—= -—= - - Hi gh Moder at e Low
EcB:
Eckman—————————- -—= -—= - - Hi gh Moder at e Low
EcC:
Eckman—————————- -—= -—= - - Hi gh Moder at e Low
EgB:
Eckman, TILL - - - - Hi gh Moder at e Low
SUBSTRATUM-———-—
EnA:
Egel and———————- - - - - Moder at e Low Low
EnB:
Egel and———————- - - - - Moder at e Low Low
Eo:
Enbden———————- -—= -—= -—= -—= Moder at e Moder at e Low
Ep:
Embden———————- - - - - Moder at e Hi gh Low
Gar dena———————- -—= -—= - - Hi gh Moder at e Low
Embden-————————- -—= —-—= - -—= Mbder at e Moder at e Low
d yndon—————— -—= - -—= - Hi gh Moder at e Low
Et :
Embden———————- -—= - -—= - Moder at e Hi gh Low
Hecl a—————————- -—= - - - Moder at e Hi gh Low
Ex:
Exl i ne—————————- -—= - - - Moder at e Hi gh Hi gh
Fa:
Fai rdal e, LEVEE- - - -— -— Moder at e Moder at e Low
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Restrictive |ayer R sk of corrosion
Map synbol Pot enti al
and soll nane Dept h for Uncoat ed
Ki nd to top Thi ckness Har dness Frost action St eel Concrete
I'n I'n
Fc:
Fargo————————- - - - - Hi gh Hi gh Low
Far go——————————- -—= - - - Hi gh Hi gh Low
Far go——————————- - -—= - -—= Hi gh Hi gh Low
Férgo, SALI NE-—- -—= - - -—= Hi gh Hi gh Moder at e
Fn:
Fargo————————- - -—= - -—= Hi gh Hi gh Low
Exl I ne—————————- - -—= - -—= Moder at e Hi gh Hi gh
Fw.
Sout ham-———————- - - - -—= Hi gh Hi gh Low
GhA:
Gardena, VERY - - - - Hi gh Moder at e Low
DEEP———————————
GoB:
Gardena, VERY - - - - Hi gh Moder at e Low
DEEP——————————-—
G A
Gardena, DEEP-—— - - - - Hi gh Moder at e Low
GdA:
Gar dena, - - - - Hi gh Moder at e Low
MODERATELY
SHALLLOW-——————
GdB:
Gar dena, - - - - Hi gh Moder at e Low
MODERATELY
SHALLOW-——————-—
GeA:
Gardena, TILL - - - - Moder at e Hi gh Low
SUBSTRATUM-———-—
G A
Gardena, TILL - - - - Moder at e Hi gh Low
SUBSTRATUM-———-—
Eckman—————————- -—= - - - Moder at e Hi gh Moder at e
A
Gardena———————- - - -—= -—= Hi gh Moder at e Low
d yndon——————— -—= - -—= - Hi gh Hi gh Low
Gai'dena, TILL - - - - Moder at e Hi gh Low
SUBSTRATUM-———-—
d yndon———————- - - -—= - Hi gh Hi gh Low
d yndon, VERY — — — — Hi gh Hi gh Low
DE ___________
GnB:
d yndon, VERY - -—= - -—= Hi gh Hi gh Low
A
G yndon, DEEP-—- - - - -—= Hi gh Hi gh Low
Bor up, STRONGLY - - - - Hi gh Hi gh Moder at e
SALI NE-——=—————
d yndon, - - - - Hi gh Hi gh Moder at e
STRONGLY SALI NE
QA
d yndon—————— - - -—= - Hi gh Hi gh Low
Gar dena———————- -—= - -—= - Hi gh Moder at e Low
QuA:
G yndon, SALI NE- -—= - - - Hi gh Hi gh Moder at e
Harer| y———————- -—= -—= -—= - Hi gh Hi gh Moder at e
Gv:
G avel Pits—-————— -—= -—= -—= -—= None Low Low
Hamar ——————————— -—= - - -—= Moder at e Hi gh Low
Hb:
Hamar ——————————— -—= -—= - -—= Moder at e Hi gh Low
uen—————————- -—= -—= -—= -—= Moder at e Low Low
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Restrictive |ayer R sk of corrosion
Map synbol Pot enti al
and soll nane Dept h for Uncoat ed
Ki nd to top Thi ckness Har dness Frost action St eel Concrete
In In
HdB:
Harer | y———————- - - - - Hi gh Hi gh Low
A
Harer| y———————- -—= - - - Hi gh Hi gh Low
B:
Harer | y———————- - -—= - -—= Hi gh Hi gh Low
Bar nes————————- e —_— e —_— Moder at e Moder at e Low
HK AX:
Hecl a——————————- - - - - Low Moder at e Low
H Ax:
Hecl a——————————- - - - - Moder at e Moder at e Low
HMA:
Hecl a, - - - - Moder at e Hi gh Low
MODERATELY
SHALLOW———————
HoAX:
Hecl a, LOAMY - - - - Moder at e Hi gh Low
SUBSTRATUM-———-
HpAX:
Hecl a, - - - - Moder at e Hi gh Low
MODERATELT
SHALLOW———————
Hr A:
Hecl a, LOAMY - - - - Low Moder at e Low
SUBSTRATUM-———-
Hs Ax:
Hecl a——————————- - e - - Moder at e Low Low
Hecl a, FI NE - - - - Moder at e Hi gh Low
SANDY LOAMF———-
Ht AX:
Hecl a——————————- e e - - Moder at e Moder at e Low
Embden————————- e e - - Moder at e Moder at e Low
HuB2:
Hecl a, HUMMOCKY, - - - - Low Moder at e Low
EROCDED-———————-
Hamar, HUMMOCKY, - - - - Moder at e Hi gh Low
EROCDED-———————-
Hv AX:
Hecl a——————————- - - - - Moder at e Low Low
Hamar ——————————— -—= - -—= - Moder at e Hi gh Low
Hx AX:
Hecl a——————————- - e — - Moder at e Moder at e Low
U en——————————- - - - - Moder at e Low Low
Hy Ax:
Hecl a, LOAMY - - - - Moder at e Hi gh Low
SUBSTRATUMF———-
U en, LOAMY - - - - Moder at e Low Low
SUBSTRATUMF———-
La:
]I(_arrour e————————— - - -—= -—= Hi gh Hi gh Moder at e
Lf:
La Prairie————- —_— e —_— - Moder at e Moder at e Low
Fai r dal e, - -— - - Moder at e Moder at e Low
OCCASI ONLY
FLOODED———————-
Lp:
La Prairie————- e e —_— —_— Moder at e Moder at e Low
MaAX:
Maddock————————- —_— —_— —_— - Low Moder at e Low
MaBx:
Maddock————————- —_— — - - Low Moder at e Low
MaCx:
Maddock————————- —_— - e —_— Low Moder at e Low
MIAX :
Maddock ————————- —_— - - e Low Low Low
MiBx :
Maddock————————- e — - —_— Low Low Low
MhD:
Maddock————————- —_— - e —_— Low Moder at e Low
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I'n I'n
MK AX:
Maddock, - - - - Low Hi gh Low
MODERATELY
SHALLOW-———————
Mk 3:
Maddock, SEVERLY| - - - - Low Moder at e Low
ERODED-———————-—
Hamar ——————————— -—= - - - Moder at e Hi gh Low
CaA:
Overl y—————————- -—= - - - Hi gh Hi gh Low
A
Overly, SALI NE—— -—= - - - Hi gh Hi gh Moder at e
CcA:
Over|l y—————————- -—= - - - Hi gh Hi gh Low
Bear den———————- - -—= - -—= Hi gh Hi gh Low
OxA:
Overl y—————————- - -—= - -—= Hi gh Hi gh Low
Exl i ne—————————- - -—= - -—= Moder at e Hi gh Hi gh
OyA:
Overl y—————————- - -—= - -—= Hi gh Hi gh Low
Gardena————————- -—= - - -—= Hi gh Moder at e Low
Pa:
Par nel | ————————- - -—= - -—= Hi gh Hi gh Low
e:
Perel | a————————- - - - -—= Hi gh Hi gh Low
r:
Perel | a————————- - - - - Hi gh Hi gh Low
Rauvi | | e———————- - - - - Hi gh Hi gh Moder at e
RnA:
Renshaw————————- - - -—= - Low Moder at e Low
Si oUX——————————- - - - - Low Low Low
RnB:
Renshaw————————- - - -—= -—= Low Moder at e Low
Si oUX——————————- - - - - Low Low Low
RsA:
Renshaw————————- -—= - -—= - Low Moder at e Low
Si oUX——————————- - - - - Low Low Low
RsC:
Renshaw————————- -—= -—= - - Low Moder at e Low
Si oUX——————————— -—= —-—= -—= - Low Low Low
Sa:
Si oUX——————————— -—= - -—= -—= Low Low Low
ShC:
Renshaw————————- - - - - Low Moder at e Low
Si oUX——————————— -—= -—= - -—= Low Low Low
ScA:
Spot t swood, - - - —-—= Moder at e Hi gh Low
LOAWY
SUBSTRATUM-———-—
SdA:
Spot t swood, - - - - Moder at e Low Low
LOAWY
SUBSTRATUM-———-—
SmA:
Spot t swood—————— -—= - - - Moder at e Hi gh Low
Enmbden————————- -—= - - - Moder at e Moder at e Low
SoA:
Spot t swood—————— -—= -—= - - Moder at e Hi gh Low
Gar dena———————- -—= - - -—= Hi gh Moder at e Low
St:
Stirum——————- -—= - - -—= Moder at e Hi gh Moder at e
d yndon——————— -—= -—= - -—= Hi gh Hi gh Low
SX:
Svea———————————- -—= - -—= -—= Moder at e Hi gh Low
Bar nes————————- -—= - -—= -—= Moder at e Moder at e Low
Sy:
Svea——————————- -—= -—= - -—= Moder at e Hi gh Low
Hamer | y——————— -—= -—= -—= -—= Hi gh Hi gh Low
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Ki nd to top Thi ckness Har dness Frost action St eel Concrete
In In
Tf:
Ti ffany—————— - - - - Hi gh Hi gh Low
k
Tet onka———————— -—= - - - Hi gh Hi gh Low
Uc:
U en, SALI NE-——-— - - - - Moder at e Low Low
U en, NONSALI NE- - - - - Moder at e Low Low
Uf :
U en—————————- - - - - Moder at e Low Low
Um
U en, LOAWY - - - - Moder at e Low Low
SUBSTRATUMF———-
Un:
U en, MODERATELY] - - - - Moder at e Low Low
SHALLOW———————
Us:
U en——————————- e - e - Moder at e Low Low
Gar dena———————- - - -—= -—= Moder at e Hi gh Low
Vr:
Val | er s————————- - - -—= —-—= Hi gh Hi gh Low
W
Wat er ——————————- - - - - - - —
VA
Fordvill e—————— - - - - Low Moder at e Low
Fordvi | | e——————— - - - - Low Moder at e Low
Fordvi | | e——————— - - - - Low Moder at e Low
Fordvi | | e——————— - - - - Low Moder at e Low
Zf B:
Zel | ———————————- - - -—= - Hi gh Low Low
ZnB:
Zel | ———————————- -—= - -—= - Hi gh Low Low
ZnD:
Zel | ———————————- - - -—= - Hi gh Low Low
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